ABSTRACT. The grape phylloxera [Viteus vitifoliae (FITCH, 1855)] is reported in the Polish fauna for the first time. Adult females and galls are described, and information on its biology and distribution is summarized and commented on.
INTRODUCTION
Among the 745 species and subspecies of aphids (Aphidomorpha) recorded to date in Poland (IMIOLCZYK-CESSAK et al. 2011 , OSIADACZ & HAŁAJ 2010 only 5 belong to the oviparous aphids from the superfamily Phylloxeroidea. All except Phylloxera coccinea (VON HEYDEN, 1837) are rather rare species known from a few habitats and also a few Polish regions (OSIADACZ & HAŁAJ 2009 ). They do not constitute any danger to their host plants (trees and bushes of the genera Quercus and Salix) and are only significant from the 'environmental aesthetics' viewpoint. The feeding of some species of Phylloxera BOYER DE FONSCOLOMBE, 1834 on oak leaves initially causes a slight shrivelling of the leaf blade edges (the feeding effect of the fundatrix) and subsequently small discoloured, dry spots over the whole leaf surface (feeding of alate viviparous females and larvae). The situation is different, however, with the species Viteus vitifoliae (FITCH, 1885), just recently discovered in Poland. V. vitifoliae is native to the warm zone of western North America. On its native hosts (Vitis labrusca L., V. riparia MICHX., V. rupestris SCHELLE) this aphid goes through the full developmental cycle (i.e. it is holocyclic). After the generation of fundatrigeniae, the second generation (exules) appears, and an evident change in feeding method takes place. It should be emphasized that this change takes place on the same host during one cycle -from the above-to the below-ground parts (and vice versa) of the plant (subheteroecia) (BÖRNER & HEINZE 1957) . The plant reacts to the leaf-feeding fundatrix and her offspring (gallicolae) and the root-feeding wingless females and their offspring (radicicolae) by producing characteristic small galls. A significant number of galls appearing on a large number of rhizoids can disrupt the water regime of plants, causing them to wither. The rootstocks of the American grapevine can regenerate easily and can thus tolerate damage by these aphids, but European species and varieties have proved extremely vulnerable to this threat. Its accidental introduction to Europe in the 1860s (together with cuttings of American vine varieties resistant to powdery mildew) devastated European vineyards (in France an estimated 1/5 of the total acreage was lost, and in Hungary as much as 60%). Description of oviparous wingless female (Fig. 1) . Live yellow aphids without wax-powder. Body, ovoid to pear-shaped, length about 1.1 mm. Dorsum without processes but with characteristic nodular micro-sculpture of the surface, very well visible on body sides. Head, thoracic segments and first abdominal segments almost fused together into a solid whole. Segmentation visible only in the last abdominal segments. Eyes with only three ommatidia. Antennae very short (about 0.09 mm), consisting of only three segments; the length of segments (in mm): I -0.017, II -0.023, III -0.05. Last antennal segment with roundish primary rhinarium located near apex. Processus terminalis very short and indistinctly developed; its apex bears 4-6 apical hairs. Rostrum rather long (about 0.15 mm) beyond hind coxa; apical segment of rostrum without accessory hairs, rather blunt-ended, ca 0.045 mm long. Legs short, hind leg only slightly longer than rostrum. The first segment of hind tarsus very short (about 0.01 mm), over 2.2 times shorter than the second segment of this tarsus and bearing two ventral hairs. Second segment of hind tarsus ca 0.022 mm in length, more than 2.2 times shorter than last segment of rostrum and provided with two long (about 0.012 mm), clear, capitate dorsoapical hairs. Siphunculi and ovipositor are absent.
Gall Small galls of the shape and size of peas, evidently hairy (Fig. 2) , formed on abaxial leaf surface. Older galls coloured red and yellow. Inhabited by single fundatrices. Biology V. vitifoliae is a monoecious, narrowly oligophagous, aphid feeding on plants of the genus
) and also their subspecies, cross-breeds and hybrids (BLACKMAN & EASTOP 1994 , HOLMAN 2009 ). In North America and other regions of the world with a warm temperate climate to where it was brought, V. vitifoliae completes a full life cycle with alternate generations reproducing sexually and asexually (holocyclic) (e.g. BODENHEIMER & SWIRSKI 1957 , GRASSI & TOPI 1924 . In areas with a colder climate (such as central or northern Europe) it is mainly the radicicolae forms that occur, reproducing by permanent parthenogenesis (anholocyclic) (e.g. DOWNIE & GRANETT 1998 , GRANETT et al. 2001 . But there are many exceptions to the basic life cycle, as shown in Fig. 3 . 
Distribution
V. vitifoliae is a North American species. Together with their host plants, it was brought to every continent and now occurs in practically all regions with significant grapevine cultivation, with the exception of Chile in South America (FUENTES-CONTRERAS et al., 1997) and Cyprus in Europe (Fig. 4 ) (e.g. EPPO A2 2010, NIETO NAFRÍA et al. 2010 ).
DISCUSSION
The aphids were collected during summer 2010, but this species appeared on grapevines cultivated in the region in question much earlier (Zdzisław Czak, personal comm.). The first single galls were found in 2008 on a single vine of the 'Marechal Foch' variety. The following year, the same happened. In 2010, however, there was an irruption of V. vitifoliae on the same 'Marechal Foch' vine. The bush was removed, but already in September plants of the varieties 'Marechal Foch' and 'Leon Millot' [hybrid = {Goldriesling (Riesling × Courtillier musqué)} × (V. rupestris × V. riparia)] growing near the hole left after the uprooting of that vine were observed to be infested. Interestingly, the aphid has not yet infested the 'Regent' (cross-breed = V. vinifera × V. labrusca. × V. rupestris × V. berlandieri × V. riparia × V. lincecumii) and 'Rondo' (cross-breed = V. vinifera × V. amurensis) varieties growing close by, at least not in the visible 'gallicolae' form. This demonstrates the significant resistance of these varieties to grape phylloxera, or the occurrence on these plants of only the 'radicicolae' form, which infests other varieties. It seems that the most effective way for V. vitifoliae to increase its range is by the spread of larvae (mostly stage 1) through pores in the soil (MAILLET 1957a, b) . So far no exule generation has been found, (at least not on 'Marechal Foch' and 'Leon Millot'); data from neighbouring countries suggest that this anholocyclic generation is the one most frequently come across and is the main cause of losses in vineyards (KOCSIS et al. 1997 , PAVLOUŠEK 2005 , PORTEN et al. 2000 , HOSCHITZ & REISENZEIN 2004 ). An interesting aspect is the long period during which no 'gallicolae' were recorded: almost 4 years elapsed from the time the 'Marechal Foch' seedling was planted (28 October 2004) to the first appearance of cecidia on this bush (and in the near vicinity), and it seems unlikely that infestation was due to winged sexuparae morphs [their active flight is very weak (FEDEROV 1939) , so they are not found in the aerial plankton (GOTLIN ČULJAK 2005) ], and winged morphs of oviparous females are extremely rare (FORNECK & HUBER 2009) . From these observations, it is clear that this invasive generation of V. vitifera, pathological towards plants, must occur in this area; finding it is therefore a matter of urgency. In view of the unusual 'evolutionary plasticity' of this species and its adaptive abilities [as evidenced by recent genetic research (e.g. FORNECK et al. 2000 , LIN et al. 2006 , TÓTH et al. 2003 , which has revealed more than 150 genotypes of local populations of V. vitifoliae (e.g. KING & RILLING 1985 , VORVERK & FORNECK 2006 , WILLIAMS & SHAMBAUGH 1988 ], the entire life cycle of the grape phylloxera needs to be thoroughly investigated, and this will include genetic research. Because V. vitifoliae has already been found in Poland, it needs to be constantly monitored, not only in the immediate area in which it was found, but also in other areas where vineyards are being planted.
